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Exposure to prenatal stress and mutations in GAD67 gene are among the primary risk factors 
identified for psychiatric disorders with morphological changes characterized as decrement of 
parvalbumin (PV)-positive GABAergic interneurons in the medial prefrontal cortex (mPFC). 
However, the gene-environment interaction between these factors remains unclear. In this study, we 
examined GAD67-GFP knock-in mice which underwent maternal stress (MS) and monitored PV 
neurons to address an interaction between GAD67 disruption and stress. Our previous work showed 
disrupted neurogenesis of GABA neurons in the MGE and decreased density of PV neurons in the 
mPFC of stressed heterozygotes. By contrast, these findings were not observed in wild type 
littermates suggesting GAD1 abnormalities may be a genetic risk factor that could interact with 
environmental risk factors such as MS to generate psychiatric disorders. The PV neurons are found 
enwrapped by extracellular perineuronal nets (PNNs) as they mature, which play a critical role in 
maturation of PV neurons during development. We found both PV(+)-WFA(+)/aggrecan(+) and 
PV(+)-WFA(-)/aggrecan(-) cells were significantly decreased, while both WFA/aggrecan intensities 
and PV(-)-WFA(+)/aggrecan(+) cells were unchanged in prenatally-stressed heterozygotes. To 
further elucidate the mechanism for disrupted neurogenesis, we performed microarray analysis for 
DNA methylation. Among multiple genes, Fukutin (Fktn) responsible for Fukuyama type congenital 
muscular dystrophy was hypermethylated. It is reported that deletion of Fktn decreases the laminin 
and the perlecan bindings to and glycosylation of α-dystroglycan (α-DG), causing neurogenesis and 
migration disorders and also affecting synaptic plasticity. We further examined the glycosylation of 
α-DG and performed mIPSCs recording from layer V neurons of mPFC. The current findings may 
provide new insights into the underlying mechanisms to understand the change in phenotypes of this 
model.  
 
